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(54) DC-DC CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the drop of 
conversion efficiency by making the capacitor of a 
snubber circuit clamp it at turn off of the first 
semiconductor switch element, and turning on the 
second switch element at turn on of the first 
semiconductor switch element, and discharging the 
energy that the snubber circuit has absorbed to load. 
SOLUTION: When a semiconductor switch element 2A is 
turned off, a snubber circuit 13 absorbs the energy 
accumulated in the leakage inductance and the wiring 
inductance of a transformer 4 through a diode 3B. Next, 
when semiconductor switch elements 2A and 2B are 
turned on, the charge accumulated in the snubber circuit 
13 is discharged by the course of the snubber circuit 13 
— ► the semiconductor switch element 2B — ► a 
transformer reset winding 42 — ► a DC power source 1 , 
and the energy absorbed with the snubber circuit 13 is 
discharged. In short, the diode 3B performs the role of a 
snubber diode, and the semiconductor switch element 2b 
works for power regeneration. 
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i^lgL^^W A^^-^coJfflfBJ®!^ iljayr 

>--y-8 3ir^^f 3 tt7t©^Sr. mm='> ; f>^-8 3-* [a 
dt^^-- K9->;*^<lHlJiSi 3 ->iSjtmM 1 -»^/3Z«g 
-&##ii4 1 OSIiS}r*^^--'-<ln]3» 1 3^t»tWi-5. * 
LT, i|'-zg{£;*-r yf^-2Ai 2 B ^l3)H#lr^->- LT 

y-t-y h#tM 2-»iS«Eaijiai «>».bs-c&«l, 
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\zm4<D&mm&7jkir 0 EMmaa 1 ^mma 

W^Sr****-* yf2Ai^ K3 Ai©8«* 
Ka«aioA««NHF<rK£E«-9c*Jlk4 l k& 

ttB4fc«rfcG>*±< RHtt«*t6. 
[0 0 2 2] V^-m©«JC»V^Tt>;-*»#^-f 

[0 0 2 3] ifc,'H4*, HSfiv^ixfcl-^*-?— 

^*fUT, ^ t/^^f K 7 1 ^ 7 1/^ yf y f 7 
2 Srityiiasgtbfc^^iaK 7 Sr^»fr^ yfif 2 
AittWi;:..**:, ffiSb^;*— K8 l ^*l§byr^ h 
2 **|«M««l,fc:#l (^iE^JIIlSStcfflftn^v 

-9-8 3*a:yysttufe«aifi]8S8*-x^^>f K7 

2 ftacwsfKtLfc^^ia* i o «r¥*tt*>r 
2Bi:»^ »a^>f*— ki i i 
* h/n i 2 ^*ii:^jffii^bfc^2 0ii:^jiHiKt-Wj3 
1 SfirlCniClRUftiMttlHlKl 1 *;*-*v<^ 
Kl 0 1 bStmiz* £b\c^ Iel4^^K12 
*±^2<OiE?yiHlK^*Wj3^r r ^i l 3<h<73j£^ 

K«E«aa i (DMrnwrn^ t (om^^timm l 
[0024] m i o \cm 7 <owj#afe?gsr^i-o - - 

1T7 2(Dm^^/l-^-(0|ni^8ll^^O^T^H^-r5o 

**U»Ji-5 0 -fi»7^^fi-?-2A^tytt 

V^JMIH)®K. ^^^>^>-9"7 2lC^^ibiX-CV>^ 
lf*7t^3>ryt7 2->*Dfllj^>r^— K8 1->*15 
tfjy/^ 2^Utfj=»^V^8 3 5/ 

«7-2A©»»t, ttmVT? hA-8 2*5±tfa«|3 
>7*>U-8 3(dScmi-^o ^^^aVT 5 ^ 7 2/J50V 
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*-etttt5i»H®u:WTU 4i*yr^ 2^ 

**6>ixfc**^— KiJ:5. »y7^b/P8 2^i 
gb ^ ^7^1f 8' 3 ->*^*V K7 l-*ffi$hy-{* 
- K 8 1 oSB-c««KdS«E*t, ffitb^>"r >-i^ 8 3 

©JAM®!;:* WSba^^s 3JC**.fettTV^S«W 
14, ill a y f >f 8 3 -*Eft K 9 -»t»ii 

HK10, «UbiaKl l*5*WB£^>r *—Kl 2tco 

[0025] listed— :7:/y y^SfcifiJBLfcfctf) 

3^^7 22: tIM««Lfc7tAiK 7 
a»ff^>T yf»?2Ai:*?!lfc,..*fc, *M&y-f K 
8 1 «|j!i7^ K;w8 2fcSril[yiJ»«bfc*l©itt^J 
BKI^ *» = ^^8 3t*Wa«Ufc*l|{lIil*8 
Sr*^*^f K7 1 £ ktc, mtky^* 

20 - Kg^jiEfRioa^yiaB^ffiJi&av^^s 3 

1 t^t^avf^f 1 0 2^riE^J^by L c^^/^lHlB 
1 o^^fr^>r^^|- : f-2B^^iJtc:. ■ffiUb*' 
^t-Klll tffimVT? h/n 1 2 ^€rl£?iJ^U 
fc# 2 <Djl^Jig»U\ «»a^f 1 1 3SrieyiJ«JR 
Lfc4i^j[H]Bl 1 Sr^^^>f*— Kl 0 1 i3fe?9»c. 

B^y>r^— Kl 2«r±ia*2©ityyEltti:*| 
ttayfyfl 1 3 KX*IKloA«n 

[0 0 2 6] Bl l l tcgl 8 <o»j^«t^Sr^i- 0 - - "C 

te, ^^^ 7 fi^2A^m7t/^yf^ 

If- 7 2com^fm^u=¥— 0[I]£8M1^ov>Tt&?JliT£ 0 
W^^f 2 Aii^-yt7t^ 

^^^>-y- 7 2 3&S^a»flc^>T y^Sff 2 A<p«ffi±#* 
^rfflJffiiJ-r^o ¥f*^-f 7^2A^yLt 

^SJBWKDJ-, 7t/^yr>t7 2^Sxf)tiTv>a 

Tl^^^^^^Vx^-^7 2->*Wj^^--K8 l-»*fi 
ShVT^h^S 2->ffi9b=J^^*8 3->^f*;*-r -y 
40 f*f2AOg»^ WmVT? h^S 2*5±t/*6*J3 

yf>-t8 3HMt^o 7t/^^fyt7 2^ov 

^^^ix^^^u^-tc^t), WJT? h^8 2->ffi 
>~tf- 8 3->^^/^^><^— K7 

-K8 1 <Dm&x*-mm*mtis mm^^f^^s 3ic^ 

^JWBfl®lc, ttiflbn yf^t8 3^*i6>*tTt^6«W 
II, fflli/j^^x^i^S 3->IhI3£^^-- K9->iS»lt®ag 
i -^^yfyta i A->|gjaE«g-?Jc^4 i <o«tt-o» 
so It, ^^-^^^a 1 Ai:x^;^- SrlEl^l£l^ 0 =« ^ 
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2 b &*><omn<s>~~<3)\z&&8i 4 it aw i-scw 

10, ffiajEBSl l*5±t/@4^*— Kl 2^ov^T 
[0 0 2 7] 0 9 leg] 8 <D^Mm*^1r 0 *mftX<<( V 

yr^h/w8 2 5r > ^t^*-K7ii^t/<ay 

y^-fr 7 2 £ *BWJ»ttLfc;*-*-'<II]88 7 £¥3l#;*>f 
2 AiiWNc, *fc, ift^t-KSUi 
Sjn>x>^8 3 ir^ii:^J^Ly u c®3 0a:^JlH]g&€r^ 
I-'*?**— K7 1 fc^^<3>^*7 2 

2 b t mi±^~-^m 4 i <omm& t <d m vr? 
h/n i 2 & x *-rs<y^ ki o i t^-r^^^f 

0 2 <b SriE?ySSttUfc^^IfiIj» 1 0 
^7fif2B««, &1t s Wh#<<*— Kl 1 1 
kmSb^^^l 1 3 fcSrB[yiJ»aEU/t:*4©il[JR||El 
B&S:^^^^>f Kl 0 1 i ^y^-p- 10 2 

ffimVT? hA-1 1 2 fcSEJE*-**!* 
4 1 cogM^^oF^t-, £ m^^Or— Kl 2$: 

±15® 4 <DE?ijiEiKoggifi^i: . SEjsfDmas i ©Affiflsaa 

7 2 t-m#as3te#U:g;i kHT^ft^filc^T 
*7 2*36ffii-<5fc«)^*#^>f y^SK-7-2 BfcEifctt 

[0 0 2 8] w±T-ii, iiM«aa«jES:i$tf--5££ tt 

KWi-So 13 2 6\Z'&3fc<D2?i7*y- KSlSt*-** 
«ifcSH<B«*W«r*r. i"ftto*>. iIi5fLtS l OIE^ 

K3B©-*©«W, KMmJ® 1 <£> A4HHHk J 3 B - 

(Cll^zSL^^-r 5/f2A^«fi:^^ K 3 A 
<D— Jj<D$&*& s *mfr*^ V s ? 2 B<D{&Jj (Official 
§£H":«g 4 4 1 <D-Jj<Di&* t^*-K3A 

*^2 A(Oflil^(^$g^^^JEiS4<^— #C^i»4 1 

mum® 5 5§m(hik 5 * e 

timmztix^Zo i26 <DW>ttitiBzm 2 8 i^i- e 

H^ftxj A*3j;tJ ? 2 B£^>L-0>53WI?JKDU: 

!£JGE3&4 £:E;frftU:iai&U S6«LlolI«5*5J:^-r&7>f 



-f^f 2A, 2B£*:7LT^SMIffl@l^ £flE«4<0 

ja«3i*/w*-36s«ffi»-ft*ji»4 i*5±twv k 

3 A, 3 BSr^bTSiffi«lSl \Z&\±£tiZ> 0 

[0029] m2 7\c-7/is?v yi?aE*-EaEac*as 

iBfCWift^^yf 2C, 2D^-*(Dffif^, IE 
ifitS 1 ^ASilS^ l^j:^*^^ 2 A, 2 BO 

—js<Dm=f-t*. *m<*x<<{ v s ?2v<Dmjj<Di&*\a*& 

jES4 0-#C#*§U l©-*<D«fi**#7-f ^2 
10 B^tb*-Oi«^dS. s>^2 C(0^J5<0^\Z. 

\t^m»^-f V + 2 A GMfi#<B*SR- £ 4 
«*4 ICD^O^^, 3EJESS4 0— **j»4 3Kii® 

««*ix-CV^5 Q H2 7 0»ff«»«rH2 9fc*f 0 ¥ 
?ff^yf2A, 2D**>'LTV*S#rW©K»3E« 

4 &:E;#fti2:ia5ttU HESIEiaKSSSiT/spjS^-fyu^ 6 

^f2B, 2C^^-VUTV^^»r^1®tcS/3E«4^A^■ 

20 A«f*-ff««*Sr«»&-rs. 

[0 0 3 0] HI 2 6 CD4§-g\ lE^L®^ 1 ^lE^E 
dl, S/h®JE£rE d 2. lil^E d 1 <Dk%<D¥&f$ 

d 2c0i: t0^ag{*^>r v^-2 A, 2BW>LX 
V^»^TS2, 2A, 2 B^iffitlS 

««L* i > 2A, 2B<Dmj± 

KT^VS^t?)^ ^ft^yf2A, 2B^ 

PON=2X (VSXiXTON) 
30 ^ft^> 0 fflM^-M^inSKTS2 

n 1 : n 2, 2Effi«<7>— }fc*»4 3 tw^-T^mi±«r V 
T 2 k-f%k, 
VT2=EdXn 2/n 1 

40 [0031] a:^mMSr¥ffi^»fE (ac) ms§ 1 0 0 V 

itli2 0 0V^ y>f*-K**«»cj:9^«»8lE 
LT^^^lCOVNT^^Wi-Ift^-r^o ACIOOVO 
S^Ed2 = 90V, AC 2 0 0VOi^Edl = 18 
0V^:ftS o TS 2^2 XTS 1 £ ft 9 , A 

C 2 0 OV(DS§i:]:bilTAC 1 0 0 V Oti^^g 

«»J*«:1 : lir-T^i:, IM^Wt^^t-K 
111 8 0 VSA±(DWJEEcDtcoS:ig^i-5 J: 5t-i"5 0 - 

so tt^rix^ifflv^-frlcilt^T, ¥ -mW*^ yf2A, 2 



(9) 
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B, 2C&£Tf 2D ©W«»jfcjWtiDU S«EIU 

*V KKBffi*** < fc*> 5 t ^ 5 W 
[0 0 3 2] _LiS<OJ: 5 4BB]H*ia3Bi-5r irASpTIBft 

4 1 <D-Jj<D$%+ Sr ^ ah- K 3 B £ 

>r y^2A4:«>ittyy««^^ aeff*4<o-»*ji»4 2 

*yf2Bi/>f*-K3At 
ol^ijmSi^ ^^HlfiSl 3 *#41r— K3Bi* 
»ft^>f. y f 2 B i OtyiliJR^ i ¥»»^>f 7f2A 

i:^t-K3Ai(Oi?i]mM^ aci«««i^iE 
««^«r*^y^3-0©— JEttttaHia 
*«MB«Hf-*r*#ff^>f yf2Ai^t-K3Aio 
SfcWSMfrfiU^ *>f yf3 0^1 G>*SKF-3 0 A«r^JE 20 
«4<D*MMmc. 3 0©»2<O«if3 0Bt 

A^maE^ttSlH3S&4 OfrUMUKl mm 

10033] 112 <^«/$^v^T. s^man 1 comff 

«rA*«E*ttIlill«4 O^iOtftWU *W*M*BrJfc*[ 
B±»c:ft*i:fM»ia»5 0tcJ;<9. 5/^*3 0 SrMH- 
3 0 BflMc«8M-3o :oi^@2 6i:li:2^3y 

^3 0i*#S^3 0 A«fcSa*S*u Hli:RI*©153 
w*— 5 D El 2 0^1 2-C^-T 30S: 

3 o'A«^»«tufc»-&<o»f^js»*«i-. 

UTV^6JBW(D^*£E»4 fcjE^MKilSWb, KSKIhJK 

So ^2©flc^>r y^-2 ASr^^L-rv^afflin®^ 

K3 ASr^uxiiiMaasi icm^sn^o * «> 

*>\ «lft4 2ttl^T3>^-^<0»*tty-fey 
Ltf^U 2 UTfP 

[0034] Si^t^Ki 3 let*** 

»* — >*7l,'fc.k£* 3/jSg£/EJ}& 

4 co^ffiiW 9 J: VSUft>f * 

K3 BSr^LTiaiRi- 
So ¥«MM>f ^2 AtdJ:U!2 BsftSRII*^*^ 

LTV^SJHIHKDfc:, 2f$ 1 <D*-*v<l3ie 1 3fc«x.e>;fcT 50 
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b^«je»— &»*4 2 i<o«is-eac«b, 

»«JcttUii-5 0 HI 3 leg] 1 2 

ni2^ (otaa^tt, E«mai 1 ^ie**^****^ 

>f y f 2 A i ^ K 3 A t ot?tJg^l-, KSffiS 
[0 0 3 5] SI 1 4 

co^2co*JS^^fli (#6 03gtteB^1B) ^r^-To 
M\ H2 7^>f£*WJ:»«i-5t>ot?, -totSS/SU*. 
KJES4 0— JM!M*4 1©— *0»T-*r*IW*^-f y^- 
2 At*»#^>f 2 C tOB Jljft^i:, *JE#4 
4 2©-*^*^^^ yf2Bi* 
^^.^2D^E»Sl^ ^B*13t 
i^fte*^ ^ 2 C k ttmfcxJ ^f2D^ ^3fe?USg«t 
A t *Wi*^>f 2 Ai: ^SJtM'f j/f2Bt OM^IJ 

f 2Ai:^ft^>f y^2B£^ffiW**kfiiK:, 
^3 0©JBlO*B^3 0A«r*JE»4Oi=t'II0*H-T-^ * 
>y^3 0 (Dgl 2 <£>*8^- 3 0B^«#^ 2Ci: 
^a9f*^-f y^2Dio3feyiJffilBt^tc, A^SBEl&f±J|pI 
K4 OS: iff jSttWSSl 4:36^9 Jii, 5 0 *A*«JE 

«UliaB64 0i>^>f y^3 Ofc^BB^ **b-&h,ga»L 

[0036] m 1 4 <d(h)s§ fc % jSittnaa 1 Sta^j 

mJE^ttilElK4 0^J:9*fflU ttUHt*S3ffilta±^ 
WHISKS Old £ 9. ^^3 0&MW-3 0B 
illiJtcig^-rSo r<olfrfrW:BI2 7iPD7;^!J y^f 
l&kteV. HI 2 7 iBfoiffWftbiiS. rttlc:*f 

«S^3 0 AffiStcffijglt^^ ^r/^aL^HSfifci**. HI 
2 1 ICHI 4"C^>f y^3 0Sr3 0 AiRiJtC^cUfcii^ 

2 BSr^^bTV^<bJt0ra®^flE«S4 SrA^faKfiMK 
^|iII^5^J:t/¥^lHli«6Sr^UTA^^li[«® 

[0037] ::x\ aiio^^iaBi 3»ci5aL^ 

^^-^Tl-^L^i^t, JBlo^^BliSl 3*KflEiB 
4 ^jStt-r >-^^ * >^*5 ±t/HEilft-< ^ >-^ic^ 
^nfc^/v^-^ ¥W(*^>r ^^2 CiiS»afe3?0Sl 

>Tyf-2Al3J:r/2D3ftS|Kl«F^*>'UTV^6ffllB]®lJ:, 
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4 2-MS«Efiaai (&gl»-el*«U fRlO^^EIKl 

^^^^ y f 2Bt2 C3&SRI^*VL-CV>S»!Pa^ 
ov^-CtilBirlRiaiOili^RtttoftS. Ell 5 leg! l 

yf2At2 B 

[0 0 3 8] 81614, Bl'2 »c»-f-*i»ff^>f y*-*> 

t-Ki4 2^f/^y7 f yfi 4 ltriKJiUKKELfc 
£ 2 ©^t^HljS 1 4 Sr^SK*^^ y ^aR^ 2 A t M5« 
tc x *Hb^>f*— Kl 5 l kffityVT? h/H 5 

2Sriffyj»*Lfcil[WlBltti«J|b3^^1 53^ 

ufc«ftiHiK i5t^t^*-Ki4 2i 

iu ^n^T, ^Wff^-Y 5^^**2 BtHOV^t* 3 
1 7 4 *»*Lfc£fc:*>3. 

[0 0 3 9] g]2 2 1:^11 6<D*-4 y^3 0 3 0 

y^m* 2 A fcttJBi-* 14 1 <D:n* 

l^t^ay^f l 4 l^Sitnti^M^ * 
■J-^av-rVtf- i 4 i ->*6SJb*y 3d-— K l 5 l -MffiJRi y 
7^h/H5 2^tt9b=>^7 f ^ 1 5 3 s> 

^m*2 A<Dm&&xffimv b^i 5 2*3*1^*9*3 

^r^U- 153 i-SrSi-5o ^t^=»7yt 1413&5 
tx^yu^-icj: 9 , iijyr^ h^i 5 2->i9j3y 

x>lM 5 3^^t^^^"-Kl 4 2->Wj^t- 

ki 5 1 (om^xmrnttmn. mw^^^i 5 31c 

^-7(Z>JBBa®^, iBj^yfyfl 5 3tJiSx.5>ixfc® 
T#tt, *fi«J ^ 1 5 3 ->lH]4£^-f t-Ki 5 4-* 

gil ^^^^0i»l 3-*W±y^ *~ Kl 7 4-**fiJU!j3 
yr^l 7 3^l£/£2S-&^4 2-^SgJ3E3g— »c^)8S 

S3wra®^e>®i-, s&i <£>*-*-^i»iKn 3^**.e>*tr 



^ 2 b 4 2 -^m® si 1 cossst-sc® 

U #1 ^^^0181 3-e»iRUfc^*^-SrAW 
f 2 B H#St 5 ^ y 1 1 6 1 

*-&±mmz<>^xhmmxtbz> 0 mi n^mi 6<d 
gmmzTF'to ei 1 6 k <Di®m&te. mffin,mi<oiEm 

9m8t&\z. I»t« l ©AIW^ y f 3 0 ©- 
10 *©*B^^-tJx^pJi««bfcAlJ:*>5. fciEU ^Oib 
flMiBl 6 ki£< BI«ftO-C, RWIi«l»t5. 
[0040] 018 14, IU1 4 >T y9-<D* — 

8 0H16(0^ffi) "CfcSo 13 1 4 £ OfflSjkte, 
^t-Kl42 ^t/^yfyfi 4 1 SrlC^JStt 
Lfc^2 0^^[HlKl 4t*»ft^>f y^M^2Ak 

1 5 2**5«S^b^E?lJ|lIK^«%3^V^l 5 3 
tSriffy!l«ttbfc*«JlHl*l 5t^t^t-Kl 4 

20 2£M?iJK N £<btci. @4^^Kl82iIal4y7 
^h/H8 1 iSrfiyiJffilRUfclsl^lsIKl 8 «r±|BiE^J 
HKfcttJiba^^iM 5 3 k<nmmWt&k*M&* 

>c y^2ck 2r>k<Dmmwt&m\^ *mi*x>cv7 

2BKLO^TtiU *-*-»*|e]I»1 9, tt9blHlgS2 0*5.fctf 
@^IhIB2 l Sr. ^mfcx** yf2Ci:ov^ttt, 
^062 2, *«)111B&2 3*3J:t^|eI^leIJ»2 4Sr, * 
fc, ^2DJCO^Tte, ^0112 5, 

««j|Hia2 6*3*t/lHl^|El»2 7*. iiafcHttH^iX 

30 [0 0 4 1 ] H2 3id|g]l 8<7)^>r y^-3 0 £r*$^ 3 0 
A«lJia«Ufc»-&©»ff««S:^i-. *ODl«EtU^» 

HMd-o^Tteii] i4k mmte<nx\ ^^xiz^mfc*^ 

y f 2 Al^«f^^t/^ >rVt 1 4 1 Ox^ 

2 At*? — is* 7 Istzk ^t^ayfyfl 4 1^ 
W^^7f-I^2A^)®iJ:#$^fflt^ 0 ft 
ic. f-Sft^^yfif 2A^yLT^5iB5©, © 
l^^t^ayryti 4 ii:Si5)jxTv^5««Sr, ^ 
^n^^-^ 1 4 i->*B«jy^^— Kl 5 i-»*B8by 

40 T ? I>/H 5 2->4f0%^^x^i^ 1 5 3->^^^^-r y 
3 L m*2A<D&»xm&}VTf 5 2*5*^*8*3 

^^^i^- 15 3 i:Mt5o ^^^3 1 4 1 a* 

0 V*T**kmi-5^, WW!) 7? b/Ul 5 2^»x.fett 
fcji^/u^-jcj; J9 N ffimVT? h/Wl 5 2^M%^> 

1 5 3^>*-f/<y-(*- ki 4 2^mvh#<<yf— 

Kl 5 1 ^>ft»-etttillEd5»n. MBJ^^y^iM 5 3IC 

2 C^^-VLT^^jOira®^^®!-, *BB&3 v^^l^ ] 
5 3lC«?ifcnfcmr«¥«i, WWj3>^>iM 5 3->|Hl± 

50 yr^ h/u 1 8 1 -*m±?'( K 1 8 2->*NBtt*>f 
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y^m^2c<Dm^x^±v wn8i {zmm-r 

Hfl®^, h/W 8 1 icSx.e>^Tv^^^^ 

3 s — i*. \b\±VT? h/H 8 l->Ii]^^-f F18 2 
1 ©^^EB 1 3 -^m±V-C t-K2 7 2 ->EI£ 
y7^ hA-2 7 l^>&%}=> s r>'V2 6 3->SEffi«— * 
«iR4 2->*JE»-»:*i»4 l-**»a^tl 5 3 
<DSB"?ttittS:«EU »lG>*-*-'<EIBl 3lC3i^^ 

«JE 1 o»K"X?*«f U gKO^t/«l 3t«t 
flstf:* ^ift ^ y f 2 B lc#lf 5 ^ t 

yti9i, ¥2»#*>r c\zttm~rz>xi-'< 

nyryf 2 2 l, *5it;¥»*^^yf-* : f2Dl:ft 
ICOV^tl^itfo^o Ell 9\cmi S<D&M&\*7fi 

-to m 1 8 t kaewk 1 ojES«is^-sr^ 20 

filSl 1 O^SliB^ y f 3 0 w 

[0 0 4 2] 

W^itLtf, y^Sl-^O^ — ^^-7H#OS£E 30 

& w ± u tm\<Dtz*b<D %>%mw z ^ -c # « 

LTffijfEU ^BES^*j|ftl:tdS (n 1 1 + n 1 2) : n 
2/j^n 1 1 : n2l:|^fc^ EliltE^©^ 

BW««m£E#— jti(«±©*fi\ £je«-ijc*m*i;:# 

^£*tSmiEfi, Edxn2/(nll+nl2) £*£> 
7, S^JBWKiJLT^'J-^EIB, WJftUlHli«4-oJ:t/lH]^£ 

isBSM+ini-s r t \c x y , *^/<iaB^tt«*rt s »i? 
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0 2] EHO^^JSr^i-mKElT-feSo 
0 3] Bl, H2©tfffllBHtfc5. 
04] ro^P^tc«J:^m2(Z)*if6i^ffiSr^riaIffil2 

0 5] B4^«?g«!lSr^i-|ElBiat?&So 
06] 04, B15(0»^ttMiat?*>5o 
07] ^©»WJcJ:5*3^*llS©»llB*«i"iaKBI 

08] ro*||^*S*4<o*lS«)»l»*^-*-ia(6BI 

8 oSE»«Sr*i-|aKBI'C*>S. 

0 8, 0 9coIS^Ift0^0T*fo5o 
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II o 

II 1 

[012 

I 1 3 
114 
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